
WHAT IS CLAIMED IS: 


, £>' } I. A method of forming a fcustom-made insole comprising the steps of: 

randomly positioning zrfcot to be measured on a laser scanning station; 
passing at least one laser scanning unit along an undersurface of the foot; 
scanning the undersurface of tn&foot with the at least one laser scanning unit; 
measuring surface coordinates of the undersurface detected by the at least one 


laser unit; 


and 


processing the measure surface coordinated 
transmitting the processed measured surface coordinates to a data processing unit; 

milling a custom-made insole based on the transmitted surface coordinates. 


2. The method of claim 1, wherein the step of scanning the undersurface of the foot 
comprises directing a line of laser light al^iT^the undersurface. 


y 3. The method of claim 2, wherein ti^e step of scanning the undersurface of the foot 
H comprises directing a non-focused fan-shaped lih^ of laser light along the undersurface and edges 
in of the foot. 


0^ 4. The method of claim \ wherein the step of measuring the surface coordinates of the 

foot comprises determining a three-dimensional map of the undersurface of the foot. 


5. The method of claim 4, wher ein the step o f processing the measured coordinates 
includes performing intrinsic cafibraticz/ns to compensate for optical distortions of the at least one 
laser scanning unit. / 1\\ 
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6. The method of claim 5 5 whemn a plurality of laser scanning units are passed along an 
undersurface of the foot and the step of procfessijig the measured surface coordinates includes 
performing extrinsic calibrations to calibrate the pluraItty>Qf scanning units into one global 
coordinate system. 


QvO^Gr \ 7- The method of claim 1, further comprising the step of removably mounting an insole 
Wank to a trav of a milling assembly. 


8. The method of claim 7, wherein the step of milling comprises moving a router along a 
first axis of movement to mill the insole blank along a length thereof. 

9. The method of claim 8, further comprising the step of moving the router along a 
second axis of moVement to vary the depth of milling along the insole blank. 

10. The memod of claim 9, further comprising the step of moving the tray along a third 
axis of movement to Will the insole along a width thereof. 


^yjv f)H^> 1 1 • The method of claim 10, wntexein the movement of the router and tray along the first, 
second and third axes of movement is determined by the measured surface coordinates 
transmitted to the computer. 



12. The method of claim 11, further comprising the step of forwarding the measured 
urface coordinates from the computer to a plurality of stepper motors, wherein one stepper 
motor controls [the movement of the router along the first axis of movement, a second stepper 
motor controls the movement of the router along the second axis of movement and a third stepper 
motor controls the movement of the tray along the third axis of movement. 


1 
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'Sij^P. Jfe^ ^ system for forming a ciis^om-made insole, comprising: 

^ ^ at least one scanning station for su^sporting a foot to be measured, the scanning station 


including at least one movable laser scanning u|iit for determining coordinates of an undersurface 
of the foot; 

at least one milling station in communication\ith the scanning station, the milling 
station including a milling assembly for forming the custohi-made insole; and 

control means for controlling the operation of the milftqg assembly based upon the 
coordinates determined by the at least one laser scanning unit. 



^ \l4. T le system of claim 1 3, wherein the at least one scanning station includes a base for 
foot, the at least one laser scanning unit being movably disposed beneath the base. 


supporting th 


15. THfe system of claim 14, wherein the at least one laser scanning unit is mounted to a 
CO carrier which is movable along a length of the base. 

t \ 

rv & ^ 16. The 'system of claim 1 5, wh^Kein the base is made of tempered, safety glass and the at 

least one laser scanning unit emits a fan of las^r light through the glass to measure the 
^fl undersurface and edges of the foot. 



17. vThe system of claim 13, wherein the at least one laser scanning unit includes a first 
and second slide portion extending upwardly from the base along the length thereof. 

7>>>^f< W 18. iThe system of claim 17, wherein the base, and the first and second side portions are 
maae of tempered glass. 


19. The system of claim 18, further comprising a plurality of laser scanning units, 
wherein a laser scanning unit is movably disposed along the base, the first side portion and the 
second side portion, respectively. 
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^J^O ^* ^ e V stem °^ c ^ m 13, wherein the control means is a computer disposed in a lower 


stand of the milling station. 


21. The systftm of claim 20, wherein the milling station includes a display device and an 
input device for entering and displaying customer information. 


ffl ^ 22. The system of claim 13, wher&ji the milling assembly is disposed in an upper unit of 
the milling station. 



13. Th? system of claim 22, wherein the milling assembly includes a tray for removably 
yQ mounting. an insole blank thereto and a router for milling the insole blank. 


24. The 
assembly to move 
insole blank. 


25. The 
assembly to mote 
blank. 


ystem of claim 23, wherein the router is movably disposed within the milling 
along a first axis of movement whereby the router moves along a length of the 


system of claim 24, wherein the router is movably disposed in the milling 
along a second axis of movement to vary the depth of milling along the insole 


26. The system of claim 25, wherein the tray is movably disposed within the milling 
assembly to mov ^ along a third axis of movement such that the insole blank can be milled along 
a width thereof. 
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^ufe^fo^ 27. The system of claim 26, furh^er comprising a plurality of stepper motors in 

communication with the computer means, vyherein one stepper motor controls the movement of 
the router along the first axis of movement, a second stepper motor controls the movement of the 
router along the second axis of movement and a tn^rd stepper motor controls the movement of the 

tray along the third axis of movement. 


J^J^ /^^/28. Ae system of claim 13, further comprising vacuum means disposed in the at least 
z^one milling station for removing particles produced during milling of the insole. 


29. The system of claim 28, whereirMhe vacuum means includes an air plenum having an 
entrance located in the vicinity of the milling assembly. 


30. The system of claim 28, wher£^i the vacuum means operates at a high volume and 
low velocity to remove the particles froiAtne milling assembly. ' 


